j Abstract Background The aim of this study was to investigate suicidal ideations and associated psychopathology in two groups of adolescents, a sample of detained youth and a general population sample. In both groups the comparisons of mental health characteristics between suicidal ideators and non-suicidal youth were conducted separately for girls and boys. Methods The study sample consisted of 290 delinquent adolescents [228 boys and 62 girls] from three Flemish juvenile detention centers and 1,548 adolescents [811 boys and 737 girls] from an age-matched schoolbased sample. Both groups were administered the Social and Health Assessment [SAHA], a selfreport survey investigating levels of psychopathology [internalizing and externalizing] and risk-taking behavior. Results Suicidal ideations during the past year were reported by 21.5% of detained males, compared to 6.7% in the general population. In females, 58.1% of detained individuals reported suicidal thoughts during the past year, compared to 14.4% of the general population. In girls and boys from the general population, both internalizing and externalizing problems were higher in suicidal ideators than in nonsuicidal youth, while in the detention group mainly internalizing problems were higher in suicidal ideators. When comparing detention suicidal ideators with those from the general population, male suicidal ideators scored higher on delinquency, while detained female suicidal ideators also scored higher on posttraumatic stress, but lower on prosocial beliefs. Limitations Information used in this study was solely based on self-report measures only and limited to Flemish adolescents. Conclusion Since suicidal ideation is a frequent problem in detained youth, adequate recognition and treatment seems clinically relevant. While both internalizing and externalizing psychopathology may be an indicator of suicidal ideation in the general population, internalizing problems may be the main clinical predictor in detained youth.
Introduction
Suicide represents a major health problem in adolescents, since it is the third leading cause of death in 15-9 year-olds [24] . After decades of research on specific risk factors for suicide, depression remains the best known, although other specific risk factors have also been recognized, such as conduct disorder, and substance abuse [2] . While suicide is a major problem in the general population youth, it has even greater magnitude in specific populations, particularly in detained juvenile delinquents [27] . Until now, mental health characteristics of detained suicidal adolescents have not been extensively investigated. In addition to its direct clinical implications, such research may be of interest, since studies in schoolbased samples have demonstrated that suicidal adolescents represent a heterogeneous group, and that non-aggressive suicidal ideators differ from aggressive suicidal ideators in their mental health profile [29] .
Safer [20] reported that 7-10% of adolescents in the general population [ages 10 -19] [24] . Although suicidal ideation rates in boys are lower in comparison with girls, completed suicide rates are higher in boys; the boygirl ratio for completed suicide is 2:1 [5] . Delinquent adolescents represent a particularly high-risk group with respect to suicide [8, 19] . In a review of psychopathology in delinquent adolescents, a 17-30% prevalence rate of suicide attempts was reported [28] . In addition, completed suicide was reported to be 4.6 times more common in juvenile detention centers than in the general juvenile population [10] . Thus, a better understanding of suicidality in detained youth is needed, in order to identify specific risk factors for these potential life-threatening behaviors, and to develop targeted prevention programs.
Research has demonstrated that risk factors for suicidal behavior may be different for adolescents from different populations. A study [29] in a schoolbased sample of adolescents has shown significant differences in mental health characteristics between suicidal-only and combined suicidal-violent individuals. With regard to clinical risk factors for suicide, the presence of oppositional defiant and conduct disorder was shown to predict suicide attempts in detained males [23] . In reverse, the absence of these two disorders was related to a higher rate of suicide attempts in incarcerated girls [24] . Rohde et al. [18] found that suicidal male delinquents compared to a comparable group of female delinquents reported more depression and social impairment, while suicidal female delinquents reported higher levels of instability and impulsivity. Incarcerated youth are also characterized by high prevalences of other types of mental disorders, with more than two-thirds of females and nearly 60% of males having one or more psychiatric disorders [19, 26] . Therefore, the current study aimed at investigating suicidal ideations and associated mental health characteristics in detained youths and in the general population, with the specific focus on those expressing suicidal ideations.
Because suicidal behavior occurs at alarming rates in juvenile detention centers [10] , research on risk factors for suicidal behavior is needed. Therefore, the goal of this study was to assess mental health characteristics of detained suicidal adolescents, and to compare them to non-suicidal detained youth and to suicidal and non-suicidal youth from the general population. Because of the widely recognized gender differences with regard to both suicidal behavior and delinquency, the analyses were conducted separately for boys and girls.
Method j Sample
The delinquent group consisted of juvenile delinquents from all three juvenile detention centers in the Flanders, Belgium, totaling 314 participants [248 males and 66 females]. Because some participants did not complete all questionnaires, the analyses were conducted on the data obtained from 228 male and 62 female delinquents.
Of 
j Procedure
The delinquent group was recruited from Ôyouth community centers' for 12-18-years-old adolescents in the Flanders [Belgium], all of whom were referred to these institutions by the juvenile court. All boys and girls who were present in the institutions at the time of the study were surveyed. Prior to the study, adolescents were provided with the detailed description of the study and its aims. It was emphasized that the questionnaire was anonymous, and that refusal to participate would not have consequences with respect to placement or judicial handling. Each participant signed a consent form before starting the study and all adolescents agreed to participate. Because of complicated family structures [divorced parents, illiterate parents, unknown addresses] it was not possible to obtain consent from their parents.
For the school-based sample, nine high schools in Antwerp agreed to participate, selected randomly in order to include the different school systems and levels that exist in Belgium. All students who were present at the day of the survey administration could participate. Students and their parents were notified about the study, and each participant signed a consent form before starting the survey. Students were informed that the questionnaire was anonymous, and that participation was not obligatory. Trained administrators [medical students, psychologists and child psychiatry residents] read the questions out loud, while the students filled in their answers on their copy of the survey.
The study was approved by the relevant Ethics Boards of the school system, the Ministry of Welfare [responsible for the community centers] and by the Institutional Review Board of the University of Antwerp.
j Instruments
The social and health assessment (SAHA), originally developed by Weissberg et al. [30] and later modified [22, 28] , served as the basis for the survey. The SAHA includes both new scales developed specifically for this project and existing scales. In the past several years, the instrument has been modified substantially by the SAHA Research Evaluation Team [23] . The following scales were used for the present study.
j Suicidality
The question on suicidal ideation was adapted from an existing questionnaire on child and adolescent selfharm [20] . Suicidal ideation was assessed by asking whether the respondent had seriously thought about taking an overdose or harming himself in any other way because he could not bear life anymore. j Depression Depressive symptoms were assessed using an adaptation of the Center for Epidemiological StudiesDepression Scale (CES-D; [14] ). Both the CES-D [17] and several modified/shortened versions of the scale [3] demonstrated excellent psychometric properties with adolescent populations. In the SAHA study, several original items were either eliminated, or replaced in order to make the scale more age-appropriate [e.g. ' j Somatic symptoms
The scale consisted of 10 items representing somatic symptoms commonly reported by children and adolescents. Symptoms with a prevalence rate above 5% as assessed in a community sample were used [25] . Items in the present scale were compiled by the authors after a series of discussions with pediatricians and mental health professionals. Symptoms were listed after an introductory phrase [''Often when I worry…''] with response options of ''Not True, Somewhat True, or Certainly True for you''. In order to exclude possible overlap between the constructs, a joint factor analysis with oblique rotation was conducted for somatic anxiety and somatic complaints scales. The factor structure included two separate factors for somatic anxiety and somatic complaints, explaining 43% of the variance. The Cronbach a for the somatic anxiety scale was 0.78.
j PTS
Post-traumatic stress was assessed with the Dutch version of the child posttraumatic stress-reaction index (CPTS-RI) [13] , a 20 item self-report questionnaire. Response options for each item were: ÔNone', ÔA little', ÔSome', ÔOften', or ÔMost of the time'. After summing all 20 items, a total score between 12 and 24 was described to indicate mild PTS, of 25-39 moderate PTS, of 40-59 severe PTS, and of 60 very severe PTS. In traumatized children, strong correlations have been demonstrated between these CPTSD-RI categories and a clinical interview-based diagnosis [13] . Cronbach alpha for this scale was 0.85.
j Sensation seeking
Sensation seeking behavior was assessed by eight questions, inquiring about such behaviors as going to unfamiliar places, doing bungee jumping and going to wild parties. Answers were given on a five-point scale, ranging from ÔStrongly disagree' to ÔStrongly agree' [for example ÔI like going to wild parties']. The Cronbach a for this scale was 0.83.
j Prosocial beliefs
This construct was measured by a ten-item scale, with seven items derived from the Disapproval of Deviancy Scale from the School Health Study [5] and three items [''hurting someone badly''; ''being a look-out for a drug dealer''; and ''carrying a gun''] added by the SAHA Research Team [21] . Respondents were asked to rate on a four-point Likert-type scale [ranging from ''Not wrong'' to ''Very wrong''] how wrong it is to be involved in various antisocial activities [stealing, lying, damaging property, hurting someone badly in a fight, starting a fist-fight etc.], with a total score ranging from 10 to 40. Higher scores corresponded to stronger disapproval of antisocial behavior, reflecting higher levels of prosocial beliefs. Coefficients alpha for this scale was 0.89.
j Delinquency
The Antisocial Behavior Scale [13, 22] included three subscales assessing antisocial behaviors of different severity, identified based on a factor analysis with the US school-based data. The respondents were asked to report on a 5-point scale how many times [ranging from ''0 times'' to ''5 or more times''] they were involved in a number of antisocial behaviors during the past year. 
j Statistical analyses
For the statistical analyses, SPSS 10.0 was used. First, the prevalences of suicidal ideation are reported for the detention group and the general population, separately for boys and for girls. Prevalence rates of suicidal ideations in the different samples are compared by means of chi-square tests. Second, mean level differences of the mental health problems are compared between suicidal ideators and non-suicide youth from both populations, and between populations, using analysis of variance tests (ANOVA). Post-hoc tests [using Bonferroni corrections for multiple comparisons] were also conducted, comparing suicidal ideators and non-suicidal youth within each population, and suicidal ideators from the detention group with suicidal ideators from the general population.
Results j Suicidality
Suicidal ideation during the past month/year was reported by 21 j Relationship between suicidality and mental health characteristics
Males
In the detention group (Table 1) , suicidal males scored significantly [P < 0.05] higher than non-suicidal males on depression, somatization, anxiety, PTS and less severe delinquency; while this was not so for sensation seeking, prosocial beliefs, and severe delinquency. In the general population, suicidal males were significantly higher than non-suicidal males on all variables of interest, except for sensation seeking. When comparing suicidal ideators in the general population with detained suicidal ideators, only less severe and severe delinquency were higher in the detention suicide group.
Females
In the detention group (Table 2) , suicidal female ideators scored higher than non-suicidal females on depression, anxiety and PTS; while this was not so for other variables of interest. In the general population, suicidal females scored higher than non-suicidal female ideators on all variables of interest. When comparing suicide ideators from the detention and normal population groups, levels of PTS, prosocial beliefs and both types of delinquency were higher in the detention group.
Discussion
The aim of this study was to investigate suicidal ideations in detained and school-based samples of adolescents, and to explore mental health characteristics of suicide ideators in detention, by comparing them to non-suicidal detainees, and to suicide ideators from the general population. Compared to the normal population, both male and female detained adolescents had about three times higher rates of suicide Table 2 Results females: comparison of mental health characteristics in female adolescents with and without suicidal ideations from the general population and detention centers
General population Detention center
Depression (mean ± SD) 5. Existing studies on the prevalence of suicidal phenomena in detained youth have consistently reported high rates of both suicidal ideations and intent, although the overall prevalences of suicidality described in such studies differ. For example, while Penn et al. [11] found that 32% of incarcerated youths reported suicidal ideation/behavior, Rohde et al. [18] showed that 14% of juvenile delinquents report current and 34% lifetime suicidal ideations. Methodological reasons may explain this diversity, and include differences in time frames for the reported behaviors and inconsistent definition of the suicidal behaviors investigated. For those reasons, current findings may be difficult to compare to earlier studies. With respect to gender, Morris [10] found that incarcerated females reported more suicidal ideation in the past year [40%] compared with incarcerated males [19%] . No study has however compared delinquent youth with a general population sample using the same instrument. In this study, the 1 year prevalence of suicidal ideation was about 20% for delinquent males and over 50% for delinquent females, rates that are substantially higher than those observed in the general population. The gender specific differences found were not surprising, since the previous studies have similarly reported higher rates of suicidal ideation in females compared to males [24] . The higher rates of suicidal ideations in incarcerated adolescent females may as well reflect the higher prevalence rates of mental disorders in female compared to male detainees. However, because boys are more often involved in completed suicides than girls [24] , the lower prevalence of suicidal ideation in delinquent males in this study should not be overlooked.
The psychopathological Ôprofile' of male suicide ideators from the general population did not differ substantially from those in the detention centers, except for externalizing problems, as expected. However, even though the differences are small, one can not conclude from this study that internalizing and externalizing problems reported in both groups contribute similarly to suicidal ideation. In the detention group, being detained may itself have an impact on suicidal ideation, in addition to the contribution of psychopathological conditions. Therefore, internalizing problems may exert a stronger influence in the general population. On the other hand, female adolescents in the general population and in detention centers do not share the same psychopathological profile. For example, suicidal detained females have significantly high levels of PTS [6] . This aspect may be of particular importance with respect to intervention in detained females. It is additionally likely that incarceration itself functions as a retraumatization experience, an aspect to be taken into account in this population [12] . As the current study is cross-sectional, further study is needed in order to elucidate time-related changes and hence, usefulness of these aspect in intervention.
j Limitations
First, information used in this study was solely based on the self-report measures. Although it has been recognized that self-report measures can be considered a reliable source of information with regard to externalizing behaviors [7] , possible bias associated with self-report could not be avoided. Therefore, future research should include interview method containing information from other sources [4] . Because of limited funding for this study, conducting psychiatric interviews was not possible. Furthermore, it is unknown how reliable questionnaires in detention centers are, for example because of problems of language. Second, the study was limited to Flemish adolescents only. Because of the regional differences in the legal procedures, detained youth may differ substantially between different countries, which suggests that replication of our findings in others samples is warranted.
j Clinical implications
The clinical implications of this study are straightforward. Since detained adolescents exhibit high levels of suicidal ideations, detained youth should be subject to a comprehensive psychological and psychiatric diagnostic assessment. Considering the risks associated with this potentially life-threatening condition, the screening for suicide should be conducted shortly after incarceration and repeated at regular intervals during detention. If a high risk of suicidality is suspected, the screening procedure must be followed by thorough diagnostic child psychiatric assessment and treatment of underlying psychiatric disorders.
The differences in comorbid mental health problems between the detained and non-detained suicidal ideators may bear particular relevance with regard to treatment issues. In detained youth, specific clinical attention is needed to treating internalizing and externalizing problems that is considered represent a particular risk factor. In addition, it should be investigated which environmental factors contribute to suicidal ideation and to what extent factors related to being locked up pose individuals at risk. Recognizing such factor may bear relevance with regard to handling youngsters and minimizing the risk of adverse effects.
